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ABSTRaCT

4AMADAI (Qocierately Ad'vanced DAta Management) 1r a
program which builds' and rnanipulates files, and
generates reports. This document describes Version
IV of the system--its rationale, utilization, grammar
and vocabulary. Version I of the MADAM System,
deser-bed in TH-21981000/oo, is superseded. All
specificatiors prepared by reference iofTM-2198/001/O0
Version II manual, will operate properly in the
Version IV system.
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I. INTRODUCTION

MADAM (Moderately Advanced DAta Mnnagement) in a fIle builder, a fi le
manipulator, and report generator. It provides a mennn for ttiking 'Init.Lailly
unorganized lines of data (recordin) and organizing them In a dene'rihhble and
retrievable manner into data sets (files). It maintains these files, creates
new ones, and prints the contents of these files in various formats. The
"system processes alphabetic and numeric data as well as English langinge
text on the IBM 1401 computer. It was originally developed for use on metro-
politan data problems; however, its data manipulation capability is qPaite
general. First, the program translates the user's language to machine
understandable language and communicates it to the machine. Thin process
occurs once for each set of specification statements. Second, the machine in-
terprets the translated path and performis the required operations once for
each file record to be processed.

The MADAM System operates on a particular user's problem by merins of a .st of
specification statements in a language very much like that (if the user.
MADAM itself is made up of computer programs which translate and interpret
the specification atatements and perform the required operations. The speci-
fications are incorporated in a control card deck that is operated upon by
the system in conjunction with data cards or magnetic tape files.

MADAM is implemented on an IM 14I01 comrputer with 8,000 characters core
storage and four to five tape units. Its capabilities, representing only a
state of moderate advancement in file processing and repcort generation, were
selected because: they represent an area of high work volume and general
need; they could be implemented within n reasonable time span; nnd they wer,
possible within the space limitations of a small computer.

This guide to the use of the MADAM System describes in deteil each MADAM
operation in Chapters 1I and III. A 'brief summary of how the system may be
used as vell an example@ are provided In Chapter IV.
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II. MADAM SYSTF.1 LANGUAGE CONVENTIONS

The followling paragr.ipns describe the operaticn and control of the MADAM
System in te'ins of -L .L ish words that may be used to d,1rct the system's
operation, t1 ? data processing functions performed by the syetern, nnd the
kinds of data entities or objects upon which the syntpm operates. Some
definitions are in order if ambiguity and confusion are to be avoided. A
word, as definr'd in the MADAM language, is a string of alphanumeric characters
separated from a preceding and following string by a blank or comma. A
MADAM TERM is a word that has partic alar meaning for the MADAM System.

Any word composed of numeric characters only is a MADAM TERM. Any iord
having a left parenthesis as its leading character and a right parenthesis
as its trailing character is a MADAJ; TERM. Any word in the foJlawing list
is a MADAM TERM.

• END MORE
+ ENDA NEXT

$ NDEB NQ
• NUMBER

FIELD NUMERIC

/ FORMAT OPERATE
ABSTRACT GQ OR

ADJUST GR OUT

ALIGN IDENT PAGE

AND IF PAUSE

ANY IN POSITION

BLOCK INA PRFTIX

BY 11B PRINT

CALL ITEM PFAD

CARDS KEY READA

CATALOG LIBRARY R FAD3

COLUMN LINE PEMAINDIS

COMB INE LOAD REECJT

COMPUTE LQ RESTORE

COPY IS RESULT

DO MARK SCAN
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SET SUBSET WHITh

SIZE SUFFIX W1 rrE

SKIP TEP **

SCRT TERM

STOP WORD

Words occurring in MADAM System specifications, other than those enumerated
above, are ignored by the system. The words above are also ignored except
in the particular operation in which they exercise control.

MADAM specification cards are processed by the MADAM translator as a continuous
stream of text starting with an operation declaration and ending with the
MADAM term END. Between the END term of a previous specification and the
operation declaration of the following specification, system control is
returned from the operation level of translation to the system executive
routine. To reduce control information transfer, the system executive expects
to find the next operation declaration beginning on a card. For this reason,
data following the terminal END on a MADAM specification card is not processed.

Within the continuous stream of text of a specification, words and parameters
must be separated by at least one b.ank or comma. A period may not terminate
a word unless that word is a label as defined in Chapter III Language
Structure Terms. Any string of characters, including blanks, commas, periods,
and left and right parenthesis may be declared to be a literal or constant
term by preceding the literal string with the character pair--blank, left
parenthesis--and by terminating the literal string by the character pair--
right parenthesis, blank. A right parenthesis within a literal must not be
directly followed by a blank or comma.

Data as understood by the MADAM System, include all keypunch characters legal
for the IBM 1401 excepting the characters TAPE MARK (7-8), GROUP MARK (12-7-8),
and RECORD MARK (0-2-8). These three characters, because of their special
meaning in the IBM 1401 for magnetic tape handling, may not normally be
included in data files but may be specified as constants or literals in the
languige. A TAPE MARK, however, may not appear a.ong specifications catalogued
on a MADAM library.
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A. File Designations

FILES are designated by an ordered pair of numbers. The first number
refers to the sequential position of the file on a reel of magnetic tape.
The second designates the tape handler or unit on which a reel containing
the file is mounted. One or more words may precede each number to assist
readability by users. They are treated by MADAM as "noise" words and do
not affect system operation. File designations may take the following
forms in the case of file 2 on unit 3:

2,3

FILE 2 TAPE 3

FILE NUMBER 2 ON TAPE HANDLER 3

Two special file designations are also permitted:

(1) FILE 0 TAPE 0, or the word CARDS, is interpreted to mean
that the file is in IBM punch card form.

(2) THE NEXT FILE ON UNIT 3, or NEXT 3, is interpreted to mean
that no tape positioning is required to obtain the specified
file.

Tape urits which may be referred to in MADAM specifications are
0,2,3,'4.5 and 6. Unit I is reserved for the MADAM System tape.

In MADAM System specifications output files are always declared prior
to declaring input files. Thus the statement:"

SUBSET 1, 3 FROM 1, 2

declares file I unit 3 as an cutput file and file 1 unit 2 as an

tnput file.

When FORMAT, SUBSET, or ABSTRACT specifications call for two output
files, the term AND is used to link the second output file declaration
to the first and t-us to differentiate it from input file designations
that follow.

SUBSET 1,3 AND 1,4 FROM 1,2

declares file 1 unit 3 arid file 1 unit 4 as output files.
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III. SYSTEM OPERATIONS

The following MADAM TERMS initiate major operations in the system:

LOAD Designates the operation of constructing a file on
magnetic tape from punched card input. The input
cards may be introduced via the card reader (direct)
or via a previously prepared magnetic tape (prestored).

BLOCK Designates an operati6n that permits records of a
magnetic tape file to be grouped into collections'
of records. Each such collection becomes a single
physical record in the output file.

SUBSET Designates an operation in which records of a magnetic
tape file may be selected for inclusion in one or two
output files on the basis of complex selection criteria.

ABSTRACT Designates an operation in which records from two
magnetic tape files may be selected for combination
into one or two output files based on complex selection
c:-iteria.

SORT Designates an operation which orders the records of a
magnetic tape file in alphabetic or numeric o'rder by
selected keys.

PRINT Designates an operation in which the contents ef a
magnetic tape file may be displayed in the form of a
printed report.

FORMAT Designates an operatiqn in which the contents of a
magnetic tape file may be transformed and written as
one or two new tape files and, simultaneously, included
in a printed report.

COPY Designates the operation of magnetic tape file repro-
duction. Binary tapes are not handled by the MADAM
System.

COMBINE Designates an operation in which files from an input
magnetic tape may be specified for inclusion in n
single output tape file.
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OPE~RATE Designs-tee an operation in which the specified file is
assumed to contain~ a 14()l program in A!JMCODER output
unit record format: the program is loaded into ccrv
memory and control is transferred to 1-he loaded programn.

CATAILG Designates an operation in which a named card-set
(including hut not limited to MADAM specifications.) i.,
loaded (catalogued) onto a library tape.

CALL Designates an operation in which a named card-set is
retrieved from a library tape. If the CALL operation
occurs within a card-set which is being cataloguedi on
the library, the named card-set replaces the card
containing the CALL term. Otherwise the named card-.sit
is assumed to contain MADAM specifications and is
translated and executed.

POSI'TION Designates an operation in which up to three magnetic
tape units may be positioned to the starting record
of specified files. This operation can be used for
rewinding tape at the end of a complete job.

Introduces a message card. The =otents cf the card
will be 'Logged on the printer followed by a system
paAse,

Brackets a 3tring cf~ alphanumeric characters intended
as a ccmr~ent. The bracketed string is not tran~1.ated

Data Entities -Affected by Systen Operaticns

System operations may be performed upon logical entities and physical.
entities:

F E LD A field is a succession or "string" uf contiguous
alphnbetic or numeric (alphanumeric) characters.
A field in the MADAM System mE~y be UP to 132 characters
in length.

,;ýEcý_IF0A record is a collection of fields containing infor,
mation relevant to an individilal entity or thing. The
standard maximum record siz~e in MADAM is 1.000
characters.



2 December 1965 1.1 ,V-?9iJ/00)/C

FILE A file is a collection of records having a c(rm-orn
logical structure and containing information relevant
to a particular set of individual entities or tflings,
In the MADAM System, a file may not exceed the storage
capacity of one magnetic tape reel.

TAPE A tape (reel of magnetic tape) may contain one or many
files separated by end-of-file marks, each file composed
of physical tape records separated by end-of-record gaps.
Only BCD data is processed by the MADAM systec:.

CARD A deck of IBM cards may contain a file. Each record
in such a file may occupy one or many physical cards.
Multicard records are identified by a card-set
identity field in each such card. Card files are
terminated by a card containing a GROLP MARK character
(12-7-8 punch) in card column 1.

REPORT A report represents the contents of a file displayed
in printed form. Reports are made up of LINES and
PAGES. A record may be represented in one or many
lines or pages. Reports may be headed or formatted in
any manner.

A. Non-Procedural System Operations

Operations in the MDII System are specified with information files as
their object,

The operations COPY, COMBINE and SORT require only little detail of the
user as their processes are fairly standard to information handling.

The processes LOAD and BLOCK recognize fields within the unit records of
the files they operate upon. Thus, data about where these fields are to
bc found in the input file and where they are to be positioned in the
output file ate required.

The processes PRINT, FOFRAT, SUBSET, and ABSTRACT, in order to be usel'%1
across a broad spectrum of date handling problems, perit the user to
express much greater detailed information about the files being handled
or created. The majority of the power for logical manipulation of
information is in these processes, Most of the MArJd4M language terms %re
needed here.

In the following paragraphs the use of each of the major MALDAM processes
will be described. The effect of MADAM TERMS cpplicnble in each pruces.5
will be shown in detail.
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1. The WOAD Operation

The LOAD operation provides several standard methods of file building
from 80-character unit records. The first method functions as a normal
pre-store operation. Each incoming card or record occupies one record
in the resulting file. A second method permits the user to specify
card-set identification fields in the input unit records. In this
option, all sequential cards having the spme set identity will occupy
the sune record on tape. Card numbers are generated by the system
according to their sequential occurrence. The third method is a
refinement on the second. In addition to a card-set identification
field for each card, a card number within a set may be specified.
Thus cards need not be ordered sequentially within a set in this
method. Ea*ch card will be uniquely identified by its identity field
and number field. In any of the three methods, fields may be declared
within any card and each declared field may be loaded at a specified
position in the resulting record. A LOAD operation Is initiated by
a declaration in the form:

LOAD (output file designation) (input file designation)

The following exazples represent forms of the LOAD declaration that
are all acceptable to the system:

LOAD FILE 1 TAPE 2 FROM FILE 3 TAPE 3

LOAD FILE 1 TAPE 2 FROM CARDS

LOAD 1,2 FROM 3,3

LOAD 1,2,3,3

Only four English words, IDENT, FIELDS, NUMBER, and END, are under-
stood by the LOAD operation. All others are considered to be "noise"
words.

IDENT causes the program to expect two following numeric identifiers.
The first such number is assumed to be the beginning card column of
the field that contains a card-set identification. The field may be
located anywhere in the card and may be of any size up to 80 characters.
The second number is interpreted to represent the number of card
columns in the card-set identity field. The use of the word IDENT is
optional.
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The card-set identity is used to group data from more than one card
Into the same record on the output tape. Cards having the same
identity are considered to belong to the same record. For example,
cards concerning an employee could be grouped according to his unique
employee number.

NIMMMR causes the program to expect two numbers specifying the
beginning card column and number of columns containing a card
iden'tity number. The card identity number is used to associate the
input carie with the correct FIELD description as explained below.
Vhen card-set Identities have been specified through use of the term
DEIDT, the use of the term IMBER isoptional. When IDENT is not used
in the specification, the term MER will be ignored.

FIELDS causes the program to expect.sets of four numeric indicators to
fellow, describing fields to be loaded:

a. The first number is the identity or sequence number of the card
w-ithin a card-set. When no card identity number is supplied,
cards zithin sets are automatically numbered sequentially from
"i." Where no card-set identity is specified, card-sets are
assumed to exist consisting of one card per set. The sequence
number 1 must still be provided, even for a one-card set.

b. The second number is the lowest numbered card colurm occupied by
the field being described (1-80).

c. The third is the number of card columns occupied by the field
(1-8o).

d. The fourth and last number is the relative position in the taýe
record under construction that the left-most character of the
field is to occupy. The first such position is lQcation zero.

Each field (or string of contiguous characters) that is to be trans-
ferred from an output card to the tape record must be specified in the
above manner.

END as a 3-character word standing alone terminates the LOAD specifica-
tions and initiates the LOAD operation.

A complete set of LOAD specification cards are presented below.
Essential terms are underlined. All words, other than the three
control words previously described, are noise words that have been
included to provide more readable specifications.
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LOAD FILE 1 TAPE P FROM CARDS

CARD SET IDENT IS IN COWNU 77

FOR 4 COWLMNiS

CARD NUMBER IS IN COlUMN 75 FOR 2 COUJMNS

FIELDS TO BE INCLUDED ARE AS FOLLOWS

CARD 1 START 1 SIZE 10 AT 0

CARD 1 START 21 SI7Z 30 AT 10

CARD P START 1 SIZE 30 AT 4o

CARD 3 START 65 SIZE 5 AT 70 END

In the above example, each record on tape would contain 40 characters
from card number 1 at positions 0 thru 39 and, if cards 2 and 3 were
present, 30 characters from card 2 at position 40 thru 69 and 5
characters from card 3 at position 70 thru 74.

If cards 1 or 2 were missing, positions 0 thru 49 or positions 40
thru 69 would contain blanks. If card 3 were missing, the record
would be truncated at position 69. If cards 2 and 3 were missing,
the record would be truncated at position 39.

If the optional terms NUMBER 75,2 in the example were not provided,
and cards 1 and 2 were missing or out of order, the first card of the
identified set that was encountered, in this case card 3, would be
treated by the program ar if it were card 2, the second as card 2 and
so on. If the optional terms IDENT 77,4 in the example were not
specified, each card encountered would be treated as card 1.

Input to the LOAD operation Is limited to 80-column punch cards
either vin the card reader or from a previously stored magnetic tape.

Output record size is adjusted by the system to accommodate the fields
that have been specified. The standard maximum record size accepted
by all functions of the MADAM System is 1000 characters; however,
records up to 4000 characters may be generated by MADAM to provide
input to other systems or programs. When the NTIMBER option is not
used, data cards that are to be input to the LOAD operation must be
ordered w.ithin any card set to assure correct loading. An end of
file ! 'ard (GROUP MARK character in column i) must terminate the deck.
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,. The BLOCK Operation

The BLOCK operation provides a means of reorganizing and restructuring
a data file on magnetic tape. A structured file is first ordered with
respect to desired key fields via the SUBSET and SORT operaticns. The
key field is identified to the BLOCK process as the KEY data set
identity field. Data fields from the old file that are to be included
in the new file are identified to the BLOCK operation as data ITEMS.
The BLOCK operation will group selected fields from records in the
old file that have the same KEY into a single record in the new file.
The data set identity field will be included as the first field in
the new record. In order to provide user control of the maximum-size
record that will be generated, a parameter SIZE is provided as
described below.

The BLOCK operation may be used in a more straightforward way to group
unrelated data elements into larger physical records by specifying
only the maximum SIZE and ITEMS to be included, leaving the data set
identity KEY unspecified.

The BLOCK operation is initiated by a declaration in the form:

BLOCK (output file designation) (input file designation)

Example:

BLOCK FILE 1 TAPE 4 FROM FILE 5 TAPE 2

BLOCK lj FROM 5,2

Cards are not a permissible input form to the BLOCK operation. Four
English words modify the operation of the BLOCK function:

KEY introduces two numericlindicators. The first number is interpreted
as the left-most relative address (or lowest-valued address) occupied by
a data set identity field. The second specifies the number of
character positions occupied by the data set identity field. Records
having the same data set identity are grouped together in a single
blocked record up to the maximum specified block size. The data set
identity KEY will be included in the output record occupying relative
position zero through as many characters as are required. The use of
the term KEY to effect data set identity blocking is optional. Data
records will be blocked independently of content if no reference to
KEY is made.
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SIZE introduces a single numeric indicator that specifics the maxinmum
number of character positions to be included in any olocked record.
Snecified items or fields from each input record will be included in
the block being prepared until the addition of the data from a sub-
sequent input record wovld cause the SIZE parameter to be exceeded.

1'3 introduces recurring pairs of numbers that specify the relative
starting address (left-most character position) and size (number of
characters) for each item or field of the input record that is to be
included in the output blocked record.

END as a 3-character word standing alone terminates the BLOCK specifi-
cations and initiates the BLOCK operation.

A sample set of BLOCK specifications are presented below. Significant
terms and parameters are-underlined. All other words are noise words
whose only purpose is to enhance readability.

BLOCK FILE 2 TAPE 2 FROM FILE I TAPE 4

TO SIZE 24.50

T DATA SET KEY OCCUPIES POSITION

7 TS 4 CMRACTERS LONG

ITLI-S TO BE INCLUDED ARE

START 0 SIZE 10

START 2-, SIZE 214

START 50 SIZE L• END

Each block resulting from the example specification will contain a
data set KEY 5t position 0 thru 3, and as many following 47-character
sctv of input data as possess the same value of the data set KEY.
•he maximuum block would include 52 such input sets.

input to the BLOCK operation is assumed to be from magnetic tape.
input records can be as large as 1000 characters. Output records car.
bee as e 3500 characters. ?ecords 6f 1000 characters are

. u•,•' or subsequent MADAM operations, however.
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3. The SORT Operation

The SORT process permits records within a file to be ordered in
alphabetic and/or numeric sequence w~th reference to key fields that
are specified by the user. See Appendix A for 1401 collating sequence.

The SORT operation is initiated by a declaration in the form:

SORT (input file description) BY (major key field) MND (minor
key fields)

Example:

SOB'1 FILE 2 TAPE 2 BY 0, 5 AND 5,1 AND 6,10 AND 79, 1 FMN

Input to the SORT opeiation is assumed to be a file on magnetic tape.

The following terms control the operation of SORT:

END as a 3-character word terminates the SORT specification and
initiates the SORT operation.

BY introduces the first of up to five sets of parameters, the sets
being connected by the term AND. The first character of such a set
specifies the relative starting (or left-most) character position,
in the records to be sorted, occupied by a field to be used aL e sort
key. The second parameter in a set states tht a4 umber of characters
that make up the key. A third numeric parameter ,,ithin an" parameter
set is considered to represent the maximum size (number of charact:rs)
of a tape record to be sorted. This third parameter may occur in
any parameter set, where more than on2 set is steted and need occur
only once in &ny SORT specification. It is used by the first phase
of the SORT process to allocate core memory for internal sorting.

When a third parameter, as above, is not provided by a user, 1000
characters are assumed as the maxiimum tape record slze. Sort keys
are specified in descending hierarchical order of data organization.
The major sort key follows the term BY and so on. Up to five
hierarchical sort keys may be declared in one SORT operation.

A sawle SORT specification is presented below with significant terms
underlined.

SORT FILE 4 TAPE 2 By 2T,20,8 AND 42 AND
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Input arid output records may be of variable length but must not
exceed 1000 characters. Sort keys must occupy identical relative
positions in all records. Output will consist of a file on magnetic
tape in 1401 collating sequence of sort keys. The sorted file will
be the first file on that tape. The unit selected for output will be
the unit upon which the input was provided. In the above example,
output will be on FILE 1 TAPE 2.

During the 3ORT operation the term PAUSE occurring anywhere between
the terms SORT and FTh) will be interpreted as a request for a system
halt at the completion of the first or distribution pass and a
message will be printed. Operdtion is resumed when the operator
presses START.

4. The COPY Operation

The COPY operation provides capability for auplicatiris data files
between reels of magnetic tape, The COPY operation is initiated by
a declaration in the form:

COPY (output file) (input file)

For example:

COPY FILE I TAPE 3 FROM FILE 2 TAPE 2

COP': 1&-(T FILE TAPE 3 FROM NEXT FILE TAPE 2

COPY 1,3 FROM 2,2

There are no English terms that modify the COPY operation.

Input is fror magnetic tape and may consist of variable length
recordFs up to 4000 characters in length. Output is to magnetic
tape with similar limitrtions.

. ':he CtIBINE Operation

'ne V-•B•N•E ý,pcration permits any number of files fromr a reel cf
magnet.I taipe to be placed on another reel of magnetic tape as one
fl:'e. '"he (O?9INN: ceration is initiated by a declaration in the

(INM1*: (',utput fiLe) (initial input file)

(
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Example:

COMBINE FILE 2 TAPE 3 rROM FILE . TAPE 2

COMBIUE 2,3 FROM 1,2

Input and outbut are for magnetic tape.

Two English wordn modify the operation of the COMBINE function:

SKIP introduces one or many numeric parameters. These are interpreted
as sequential file identity numbers for files from the input tape
that are to be excluded from combination. The use of SKIP is optional.

TER14INATE introduces a single numeric indicator representing the
sequential file identity number of the last file from the input tape
to be included in the output file.

Input and output files may consist of variable length records up to
4000 characters long.

COMBINE FILE 1 TAPE 4 FROM FILE 1

TAPE I SKI_. FILES 2,4,6, TERMINATE

AFTER FILE 7

6. Te PUSRTIN Operaticn

Each of the MADAM operations described above position a specified
magnetic tape to a sequential file prior to the process. It Js
sometimes convenient to perform magnetic tape file positioning
independently. The POSITION operation is provided for thie purpose.

One to three magnetic tapes cn separate tape handlers may be

positioned with a single POSITION operation.

For examle:

POSITION 1,12 END

POSITIOP FILE 1 UNIT 2, FILE 3 UNIT 3 END

POSITION 1, 2, 1, 3, 1, 4' END
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The third and last example above can be employed to rewind three
reels at the end cf a MADAM job. The POSITION operation may be used'
to assign input-output units to an operation. In this case the
POSITION specification is not terminatedby an END term. For
example:

POSITION 1,2 FROM CARDS

FORMAT

READ WRITE IN 0,80 END

will be interprctcd same as:

FORMAT 1,2 FROM CARDS

READ WRITE IN 0, 80 END

The first form above can be used with the CATALOG and CALL operation
described elsewhere in this manual to effect input-output unit
assignment and re-assigpment for the same specification.

There are no modifying words affecting the POSITION function.

7. The OPERATE Function

The OPERATE function may be used to load and exe-.ute any compatible
"1401 program.

Program features that determine compatibility with the MADAM system
are:

a. h•ne program must be in AUTOCODER condensed card form, eitner
as a deck or prestored as a file on tapt.

", The program must be compiled to occupy core memory locations
354 and higher.

n The program must return control tv the MADAM system through

the following AUT.TOCODER instruction set or its equivalent:

RWD 1 rewind unit 1

R2" ',,I read the first record from unit I Into
location 1

B JBranch to location 31

4
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d. The program must obtain object data from a file and place
its output into a file. No provision is made for core
memory storage of data to be communicated between programs.

When the program to be operated contains AUTOCODER clear core
cards 1 and 2, the OPERATE function performs the clearing operation
in a way that preserves MADAM operation parameters.

OPERATE specifications tak6 the following form:

OPERATE (file declaration)

OPERATE CARDS causes a following AUTOCODER condensed program deck
to be loaded and executed. OPERATE 2,4 causes the second file
from tape unit four to be treated as a prestored AUTOCODER condensed
program deck for loading and execution.

OPERATE NEXT, 6 may be used in conjunction with the CATALOG and CALL
operations described elsewhere in the manual to place a non-system
program into the system library and call it into execution oy name.

B. MADAM LIBRARY Operations

The LIBRARY operations provide n capability for placing card sets into
a library file. Bach such card set is given a distinguishing name
at the time of insertion. Named card sets may be retrieved for subse-
quent processing.

Card sets in the MADAM library may contain:

(1) Complete MADAM specifications including compatible 1401 programs.

(2) Corments.

(3) Combinations of 1 and 2 above.

(4) Partial MADAM specifications or comments (legal only in the
CATALOG mode) see below).

LIBRARY operations occur in two modes:

(1) The CATALOG mode in which card sets are retrieved for loading into
a library file in association with an identifying card set name.

(2) The EXECUTE mode in which named card sets are retrieved for transla-
tion and execution by the MADAM processes. In the EXECUTE mode,
card sets are assumed to represent executable complete MADAM
specifications, compatible 1401 programs, or groups of same.
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The EXECUTE mode is the normal operating mode of the AADAM system.
The CATALOG mode is entered when a CATALOG specification occurs.

The MADAM library consists of a single file containing sequential
80 character card records. The file is terminated by a single 140O
end-of-file marker.

The following ceerations may be performed on the library file:

(1) The operation LIBRARY is used to initiate or open a library
file. The LIBRARY specification takes the form:

LIBRARY (file declaration)

LIBRARY 1,6 opens a library file as file ;, unit 6. Tape unf•t 6
is rewound to load point and a single end-of-file mark written
as the first record.

LIBRARY CARDS opens a library file in punched card form. No
initializing actions are taken other than to identify the output
form as punched cards. The LIBRARY operation is used only when
a new library file is to be built. File 1 unit 6 is implicitly
defined in the MADAM system as the operating iibrary.

No LIBRARY specification is needed to add new card sets into the
operating library on file 1, u.nit 6.

(2i The CATALOG operation is used to insert a named card set into an
existing library. The CATALOG specification takes the form:

CATALOG (card set name) where card columns 1-7 of the
specification card contain the term CATALOG, card
columns 9-18 contain a user specified unique card set
name, and card columns 19-80 may contain any corment or
descriltive text.

The CATALOG specification card is followed immediately by the
card set to be catalogued. The object card set is terminated by
a card containing MARK in card columns 1-4.

At the completion of a CATALOG operation the designated LIBRARY
file contains:

a. the CATALOG card record

1.. the card set as sequential card records

c. the MARK card record
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The records above will be added to the library file beginning at
the current record -nosition occupied by the end-of-file record.
An end-of-file record will be written following the MARK card
record.

. Te operation CALL is used to retrieve named card sets from a
library file on tape unit 6. The library file must be the first
file or. nrt 6.

The CALL specification take the form:

CALL (card set name)

Only one CALL specification per card is allowed. There is
no requirement as to card columns excepting the normal requirement
for a blank or comma between successive terms. The first ten
characters only of a card set name are used for retrieval matching.

In the EXECUTE mode, the CALLed card set is submitted directly to
the MADAM translator as executable MADA4 specifications.

In the CATALOG mode, the CALLed card set is included in sequence
within the total card set being catalogued. The CATALOG and
MARK cards of the CALLed card set are not retrieved from the
source library. It is possible, in the CATALOG mode, to thus
combine selected partial MADAM specifications into a complete
specification for later execution from tape 1 unit 6.

For example:

LIBRARY 1, 6
CATATLOG PRESTORE
FORM1AT 1,2 FROM CARDS
READ WRITE IN O, 80 END
MARK

CATALOG PROG-1
OPERATE NEXT, 6
(1401 compatible program deck)

MARK

CATALOG LIST
PRINT 1,4
READ SET IN 0, 80 AT OUT 0 PRINT END
MAMk
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In 3equence above.

a. A !Ibrry- .ile Is cpened cn tape unit 6

b. T7-e &ob PRZSTORE is entered

"e- h.e ALPThOD-ER progrm PWrO,-l is entered (note it is
the OFEPA-S neet, 6 specification that actuaUly effects
prograrn execution)

d. T.e Job LIST is entered

"•he user -my then say:

CATALOG JTO-D.

CALL P R E= R

CALL PgoG -:

CATALOG JOB-. -A

CALL JOB-..

CALL -LIST

N--, when the user requests:

CALL jOB-1. -A

A!: three of the original specifications above are retrieved for
execution. Ncte th&t a CALL within the brackets CATALOG and MAYX
is not retrieved for execation but for inclusiCn Into the library.
Ncte also that UD1.RAPY 1,6 is only apecif".ed where no operating
"lbra-, is currently .on-line to the MADAM Systeu.

To copy the above 1ibrary onto another file:

LIBRARY 2,4

""ACJAWG PESMRE

FFWTCFI
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MARK

CATALOG PROG-1

CALL PROG" 1

MARK

CATALOG LIST

CALL LIST

MARK

CATALOG JOB-i.

CALL JOB-i.

MARK

CATALOG JOB-1 -A

CALL JOB-2.. -A

MARK

Any or all of' the catalogued card sets could have been re-naed
in the above example.
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C. Procedural System Operations

The non-procedural processes described previously operate iteratively
upon each record of the input or output file. There is a means of
selecting object fields or records before the fact, but no method is
provided ii those processes for dynamic re-specification of object
fields during operation as a result of changes in the object data.
This is perhaps not too restrictive for the above operations and has
the advantage that, because each element of data need not be examined
for evaluation purposes, operatiop can proceed more rapidly.

There exists a class of operations upon data, however, that must take
into account the dynamic nature of the data being processed. These
conditional operations must be made to perform a designated task only
when nertain conditions are manifested as a result of data manipulation
or examination.

In the processes to be explained below, MADAM provides a useful range
of capability that can be made conditional upon both the logical and
physical nature of the data as it is dynamically encountered.

Conditional operation in MADAM is effected through the implerentation
of two kinds of functions: tests and conditional actions. Neither
function need be particularly extensive in its range of ope~ation.
The follcwing tests can be made in MADAM.

(i Tests for end of input files.

Tests for end of variable length fields such as textual fields
and textual elements.

(3 7ests *-. etermine the nature of fields:

a. Tests lfr a nurieric field,

Te. Tets -W.at determine the relative collating seque,.ce of
:e'Ld configuration for two fields;

Lcots thtat detern..ne the reative col-lating sequence of the
viues of two fields.

* ests that permit format control of printed output.
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The following kinds of conditional actions are provided:

Reading end writing of data files from various sourcefý,

Transfer of data fields within internal working areas;

Editing actions that permit fields to be fonnatted in particular
ways;

Arithmetic actions upon fields;

Actions to control the direct printer carriage;

Actions to control the sequence of executlon of tests and other
actions;

Actions that permit dynamic definition of object fields.

The four MADAM operations in which tests and conditional actions can
be taken are: PRINT, FORMAT, SUBSET, and ABSTRACT. In SUBSET,
ABSTRACT, and FORMAT, two output files may opticnaly be produced.

1. The PRINT operation is used when the contents of a data file
are to be displayed in printed form as in a report. The data
file ,o be printed may be sorted on magnetic tape or azy be in
card form. The format uf a report prepared by the PRINT operation
is flexible due to he nature of the conditional operations
employed.

The PRINT operation is initiated vy a declaration in the form:

PRINT (input file designation)

Exa les:

PRINT FILE 2 TAPE 3

PRINT CARDS

The data to be printed is read into an internal input storage
region referred to by the user aa region IN. Ech line that is
to be printed is prepared In another storage region labelled OUT.
Region OUT is large enough to contain a fu2. 132-character line.
The operations performed during a PRINT are described in detail
by the user in a set of operation speiifications directing that
conditional actions be performed.
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2. The FORMAT operation is used when the contents of a data file
are to be written onto a magnetic tape or punched into cards.
Like PRINT, the data file to be formatted may be stored on
magnetic tape or may be in card form. During the FORMAT operation
the full range of capabilities of the PRINT operation are a'iailable
to the user. This means that combination operations may be done
at the same time such as printing and punching or printing while
writing records onto tape. While printing can be done only from
region OUT (132 characters), tape records may be written from
regions IN (1000 characters) or region OUT.

The FORMAT operation is initiated by a declaration in the form:

FORMAT (output file designations) (input file designation)

Examples:

FORMAT FILE 2 TAPE 3 FROM FILE 3 TAPE 4

FORMAT 2,3' FROM CARDS

FORMAT CARDS FROM CARDS

FORMAT 1,5 AND 1,3 FROM 1,2 (Where two output files are desired)

Like PRINT, the data from the input file is read into an internal p
storage region referred to as region IN. The data to be printed
is placed into region OUT by conditional transfer action. Data
to be written onto tape or punched into cards may remain in
region IN or be transferred to region OUT optionally. The WRITE
ection is performed from a specified region. The full range of
conditional operations explained in the following paragraphs may
be employed in FORMAT or a PRINT operation.

PRINT a-d FORMAT Actions

Actions that may be taken during a PRINT or FO-RAT operation are
listed below with some explanation as to their effect on the
object data.

A•CT IO1 EFFECT

READ Th~e next record frcm the designated input file
(tape or cards) is read into regior. IN beginning
st relative position IN 0. A GROrP MARK (12-78-8
punch) is placed in region IN following the last
data character read in. The COLUM counter is
incremented.
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ACTION EFFECT

READ 100 The next record from the designated input file
(tape or cards) is read into region IN at
location IN 0. A cht.!ck is then made to see
if at least 100 characterr; ay*! present in the
region. If not, the next record is read in
following the first and so on until 100
characters are present.

On the next READ 100 action, any characters in
excess of 100 that were previously read are
saved at position IN 0 and the next record
is read in following them and so on as above.
The COLUMN counter is incremented.

WRITE IN o, 80 The 80 characters beginning with the character
at position IN 0 are transferred .o the
designated output file as the next record.
Characters in region IN are not changed.
GROUP MARK characters in region IN will
terminate the WRITE operation.

WRITB IN 0,80 Similar to WRITE IN 0,80 except the second
designated output file receives the tra-nsferred
data. (The second output f;.Ie dcgumt.cn ,s
linked to the first by the term AND. Not leeal
during PRINT operation.)

PRINT Data in region OUT 0 thru OUT L.iI nre pr•nted"1
as the next line on the direct printer page.
Region C,,, 0 (..-) 131 i cleared ýc banlks.
The LINE counter is incremented.

SKIP 1 The next line on the, direct printer page Ir
bypassed and the LINE counter ircremented.

RESTORE This action starts a new page,. The dire•t
printer carriage is pooit loned to ccnfK,'. "o a
punch in channel I of the cnrringe ýontiv.
tape. The.standard carriage control lar.',1,z
so prepared no to posit ion the puper ',, ':.,
top of the next page. The rAGE conter
incremented and the LIN]E ,euntler -et
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ACTION EFFECT

1dCPOIRT 5", This is an action that permits the user to
specify lother than 60 lines per page. In
the example,.55 lines are desired. An
internal register is set to 55. If the LINE
counter attains a value of 55 or more and the
PRINT or FORMAT specifications permit, an
automatic RESTORE action is taken.

NOTE: The automatic RESTORE will not function
unless the PRINT or FOIWVAT specificationr are
written such that the END (end of specifications)
term is executed. Should the uscr rcstrict the
execution of the EIND term by interposed Loops
via the DO action, he must provide page control
actions in his specifications.

SET (01) AT TEMP 1 The two characters enclosed in parentheses,
"01," are transferred to region TEMP with the
digit "0" occupying relative position TEM.IP 1
an-d the digit "I" relative position TE-• 2.

ADJUST (012) AT TE• 1 The three characters enclosed in parentheses,
"012," are examined and leading zeros and/or
all blanks are removed from the field. The
remaining characters, in this case the digits
"12," are transferred to region TEM.P such
that the right-most character "2" occupies
relative position TEMP 1 and the preceding
character "1" relative position TEMP 0.

,..tGI1 (0 1 2 ) AT TEMP I Leading zeros and/or all blanks tre removed
as above. The remaining characters, "12, "
are positioned to region TEMP with the digit
"I" at TE4P I and the digit "2" at "tEP 2.

,TrOP An end-of-file is written on any our.put tape
and return is made to MADAM System control
where the card reader is monitored for ni niew
specification.
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ACTION EFFECT

COMPUTE IN O,5 The 10-digit arithmetic accumulator (RESULT)
is cleared to zero and the 5 characters at
IN 0 thru IN I arc added as integer:. MOWUTE
with an )bject data field greater than 10
characters In length will cause standard l4O1
overflow b'ts to be generated at position
RESULT 0. COMPUTE is valid with a literal
object such as COMPUTE (0). This would have
the effect of clearing and adding (0). to the
accumulator.

+ IN 0,3 The 3 characters at IN 0 thru IN 2 are added
to the current contents of the 10 digit arith-
metic accumulator (RESULT). Overflow may
occur as in COMPUTE.

- (5) The 1 character literal value "5" is sub-
tracted from the current contents of the
10 digit accumulator (RESULT). If the result
is negative the units position, RESULT 9,"
will have a minus (or 11 zone). A positive
result will have no zone bits at RESULT 9.

* OUT 5,3 The current contents of the 10 digit accumula-
tor (RESULT) are multiplied by the 3 character
value at OUT 5 thru OUT 7. Overflow may occur.

/ IN 3,2 The current contents of the 10 digit accumula-
tor (RESULT) are divided by the 2 character
value at IN 3 thru IN 4. The Integral portion
of the quotient is left in the accumulator.
Any remainder may be found in a 10 digit field
(REMAINDER) as an integer.

$ IN 3,2 The current contents of the 10 digit atc•ctuula-
tor (RESULT) are divided by the .2 charaioter
value at IN 3 thru IN 4. The remainder is
left in the accumulator as an intecer. The
"quotient is destroyed.

" OUT 0,5 The 5 least significant charactet; of t,
current contents of the 10 digit -!uaa.r
(RESULT) are transferred to OUT thru oUrT 4.
The value in the accumulator is unhanged.
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ACTION EFFECT

OUT 0,20 The 10 digits of current accumulator contents
are transferred to OUT 10 thru OUT 19. The
value in the ac-umulator is unchanged. The
data characters at OUT 0 thru OUT 9 are not
a ffected.

SCAN IN 0,80 The 80 characters at IN 0 thru IN 79 are
identified as a tqxtual field. Only one
textual field may be scanned at a time;
however, textual field identificatior. may be
dynamically changed during any process. On
the first occurrence of the terms "NEXT W- RD,"
a word will be soaght beginning at IN 0 and
proceeding towards IN 79 until a word
separator character, or position IN 80, is
reached. At this point, the string of
characters isolated has its starting position
and size identified. Subsequent reference to
"WORD" will cause the identified data string
to be operated upon.

The following regions may be referred to in the PRINT and FORMAT
operations.

REGION SIZE CONTENT

IN 1000 char. Contains an input record as a result of a
READ action. May be used for other storage.

OUT 132 char. May be loaded with data to be printed,
punched, or written onto magnetic tape.

TEMP 200 char. May be used for temporary storage. Contains
index values for the prime operation.*

RIZIAINDER 10 char. Contains remainder after a divide action.

TERM 6 char. Positions 0 thru 4 contain up to five legal
word separator characters as specified for the
text scanning action. Position 5 contains the
last word separator actually encountered during
scanning.

RESULT 10 char. Accumulates arithmetic results.

The prime operation is explained on page 1.
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REGION SIZE CONTENT

COLUMN 3 char. Input record counter.

PAGE 3 char. Page counter.

LINE 3 char. Line counter.

3. jhe SUBSET operation is used when the contents of a data file are to be

selectively transferred onto an output magnetic tape file or files and the
input and output data require more than 1000 characters for storage.
Records up to 1000 characters in size can be handled during a FORMAT
operation. Records up to 3000 characters in size can be handled by SUBSET.
Because the space available in MADAM program storage is limited, the actions
provided in PRINT and FORMAT for printing and for textual processing have
been sacrificed in SUBSET in order to provide for larger output records.

The SUBSET operation is initiated by a declaration in the form:

SUBSET (output file designations) (input file designation--IIJPUT A)

Examples:

SUBSET FILE 1 TAPE 2 FROM FILE 2 TAPE 3

SUBSET 1, 2 FROM 2,3

SUBSET 1,2 and l,4 FROM 2,3

The input file to the SUPIET operation may be on. magnetic tape or in card
form. The output from a SUBSET operation may be punched into cards rather
than written onto tape. In the cast of punched card output, only the last
(or right-most) 80 characters of the object field as specified in the WRITE
or WRITB action will be transferred to cards. The SUBSET operation requires
only a single input file. The data rrm the file desinnated as input A are read
v:a a r1EADA action into intcernal rc-.on TI:A acr. .n , osit.'n :"A 0. During
an j3.:;'ACT cperat4 .crn,... data from It.put B is placed il. T'rL61;( !"1 1n a
similar manner. The action READB and the test "IF ENDB" relating to
operation with a second input file, as In the ABSTRACT operation below, are
not valid for the SUBSET operation. The region INB may be used during
SUBSET, however, for working storage.

4. The ABSTRACT operation is used when two.input files are to be matchted and,'
cr selectively processed such that records from either or a o'ombination of
both files go to make up the output tile or files. This is usually
accomplished by one input file serving as the index or sele,'tor _i' data
from the other input file. As in SUBSET, textual proeessing and pr'nit ing
have been traded for data capacity of 3000 characters.
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The AIGTB•ALr operation is Inititated by a declaration in the form:

A1Ft;TACT (output file designations) (input file designation--

INPUT A) (index or selector file designation--INPUT B)

Examples:

ABSTRACT FILE 1 TAPE 4 FROM FILE 3 TAPE 3 BY FILE 1 TAPE 2

ABSTRACT 1,4,3,3,1,2

ABSTRACT 1,4 FROM 1,3 by CARDS

AIBCT'AbCT 1,2 AND 1,4 FR.OM 1,3 BY CARDS

The n:Lmes; "input file" for input A and "index or selector file" for
input B are arbitrary. During an ABSTRACT operation the data from either
input A or Inp[t E' may be employed as selector criteria, and furthermore
data from either A or B may be selected for output.

Ilhe "input file" or input A is read via a READA action into region INA.
End-of-file for Input A is tested with an "IF ENDA" test. The "index or
,elector file" or input B is read via a READB action into region INB.
End-cf-file for input B is tested with an "IF ENDB" test. Either of the
two input files may be in card form. The output may be written onto
pun_-hed cards as in SUBSET.

J'UBSET and ABSTRACT Ac"ions

Actions that may be taken durine a SUPSET or ABSTRACT operation are, for
the most part, the same as those for PRINT and FORMAT. Only differences
and exceptions are listed below.

Ilie following actions in PRINT and FORMAT are excluded from use in SUBSET
and AtBSTRACT.

PHI UT REPORT

S;K I i• SCAN

-a .n:t o, :;eun that actions relating to direct printing and to textuial
:,'r are not provided. Data regionn relating to thse acetlono are

al;;v ,*4•nutcd. 'The MADA41 termu COLUMN, TEMI, MORE, PAGE, LINE, WOhID,
:;711.' 1 (, P'H X , PHI NT, REPOW.2, SKIP, RESTORE, and ICAN are nil Incp,,at~v,
tarch," ,L '.;UT•rr or ABrSTIOACT operation.
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Ine following regions may be referred to in the 3UBET and AWSTA(m,
operations.

,I A. SIZE CXTE

INA 1000 char. Iontains an input- File A record as a result
of a READA aýýtion. ,...y be used. fer other
storage as "ei!l.

IhB1000 char. Contains an input File B record as a result
of a F.EADB ac-ion. May be used for other
storage.

OUT 1000 char. May be used to prepare out:>at da~a recordz.

TEM4P 100 char. May be uf;ed for temtcrary storage. Contains
index valaes for the PRIME operation.

RESULT 10 char. Accuumlates arithmetic results.

REX.AINDER 10 char. Contains remeinder follow-ng a divide action
(Operator /).

The four operations above have many functions in common, and therefore,
utilize common language terms to effect contr,;l. For these cperations,
MADAM, terms can be separated into five classes:

(W' Action terms;

(2) Condition terms;

(31 Data terms;

(h) Language structure terms;

(5) Special terms.

Action Terms

An action term must have an object in order to complete"its meaning.
Objects of action term are normally data field descriptions which are
composed of data terms. For example, the action statement "SET IN 0,
25 AT OUT 20" has the action term SET, and the dt,-A terms IN, 0, 25,
OUT and 20.
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Data terms are normally grouped together to provide a complete description
of a data field. In the example above, "IN 0, 25" identifies the data
field in region IN starting at relative position 0 in that region and
comprising 25 characters. 'OUT 20" identifies relative position 20 in
region OUT as the starting location of the destination field.

Actions that imply movement or transfer of data require both an object
and a destination. ADJUST, ALIGN, and SET are transfer actions and
,'equire an object field description and destination description. The
terms +, -, *, /, -, and COMP'UTE specify arithmetic actions and require
only data field descriptions as objects.

.CAN and WRITE or WRITB also repuire only a field description as their object.
READ, READA, READB, PRINT, SKIP, RkaIORT, and R ±'Ok*HE provide user control
of data input and ou6.jut operations where applicable. No object data
field is required, although most of these actions are subject tc finc:
definition by means of a numeric parameter. "SKIP 2," for example,
causes two lines to be left blank on the printed output page.

The system terms ABSTRACT, BLOCK, COMBINE, COPY, FORMAT, LOAD, POSITION,
PRINT, SORT, and SUBSET are in reality action terms requiring data file
descriptions as objects.

Language Structure Terms

The action DO takes a label as its object. Labels are language structure
terms that act to mark a particular place in a MADAM specificaticn. The
DO action is like a branch or jump instruction in a general purpose
computer. As a result of the DO action, the listed sequence of MADAM
tests and actions is terminated and taken up at the particular place in
the specifications marked by the object label.

Labels are also used to mark the termination of a string of conditional
actions. For this purpose a label has the same meaning as the word
otherwise" in normal discourse. Examples of the use of labels are given
in section F.

Condition Terms

The term IF is a condition term. IF introduces a condition statement or
test. Condition statements are folloved iumediately by actions to be
performed if the condition is true. If the tested condition is false,
the system continues operation at the next IF statement in sequence or
the next label, as indicated above. Conditional expressions take the
form: IF (object field) relationship (referent field).
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Condition statements in this form may be strung together to construct
complex expressions of multiple conditionality through the use of the
terms AND and OR to replace the term IF in all but the first statement
of the string.

Conditions connected by AND must each be satisfied for the related action
to take place. Co-iditions connected by OR may alternatively be sa 4 .isfied
for the related a(tion to be performed.. For example, the statement
"IF A and B or C and D" will be true when:

1. Both A and B are true regardless of C and. D.

2. Both C and D are true regardless of A and B.

The statement is fale for all other conditions.

The statement: "IF A or B and C or D" will be true when:

1. A is true regardless of B, C, and D.

2. D is true regardless of A, B, and C.

3. Both B and C are true regardless of A and D.

The statement is false for all other conditions.

Relationship is specified by use of the terms:

EQ for equal

NQ for not equal

LS for less than

GR for greater than

GQ for not less than (greater than or equal)

LN for not greater than (less than or equal)

In subsequent discussions the field des:cription preceding the relatinaht',
term is referred to as the "object field." The field decription.
following the relationship term is called the "referent field." 'LýXzuI,.
of the use of condition statement are _'ven in section e.
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S:..':'m; ANY, .1Ok{E, NEXT, NUMERIC, WORD, END, ENDA, ENDBI, SU14IX, and
T•i bf'X :utqu re. P pC,: tLal doe, r.~p i on,

S.1., ', tJb'FIX, and PREFI.X are applicable to the PRmNT and FORMAT
i*tI-)n.. (;nLy "nd provide user control oLf textual duaa handling. The

tu::: .AN and its object describe the textual data field. The user may
, up to five alphanumeric characters that may be declared as word

wulparators. The beginning and ending positions occupied by the textual
t.cld determine that field as if it were bounded by word separators. A

• ord is a string of alphanumeric characters, preceded and followed by at
least one word separator. A word must not exceed 132 characters in
leng, th. Words are scanned in sequence, commencing with the left-most or
l,)we;t numbered position of the textual field.

The term WORD refers to the word last scanned. The terms NEXT WORD refer
to the word about to be scanned and cause the word to be operated upon.

The term PREFIX refers to all preceding characters in the text field up to
but not including the ,current word.

The term SUFFIX refers to all following characters in the text field

int-luding the separator character that terminated the current word.

."he term MORE may be used only as the object of a test. The condition

tested by "IF MORE" is true when there are words remaining in the textual
fi14d that have not been scanned. Textual field processing will b,..
described in more detail in subsequent paragraphs.

. e:'m END when used in PRINT or FORMAT as the object of a test refers
th,: condition end-of-file for the input data. For example, "IF END

.7',JP ELSE. DO A" expresses a test for end-cf-input-file wherein if the
z.-,ndlt:ion is true, return is made to MADAM system control. If the
•r•ItIcn is false, operation is continued at label A. Note that the

term ELSE is followed by a period and is therefore a MADAM label. It is
required to mark the termination of the string of actions to be taken if
the tested condltion is true.

":T,,~ ,erms ENDA and ENDB have similar meaning for SUBSET and ABSTRACT
,,t'rattons and refer respectively to end-of-file for the input data File A

and end-of-"file for the index or selector data File B.

mu '.u'r ,-',FEIIC is used as a condition and ''pecifies a test that i;
ilc. tt, ,:aw:h character cf' the object field. For example, "IF IN 0.,

.1, NUMMEIC" would be true if' every character in relative positions
,ýi'u .4 r.n ,',:eeon IN was a number. Note that NUMERIC May only be used
: ,c r:'erent field position; thi's the statement "IF NUWitC E% IN 0.
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The term ANY may precede any object field specification thai is a part
of' a condition statement. For instance, "IF ANY IN 0,5 EQ (2)" is a
le:,al form. "IF (2) EQ Al17 I11 0,5" while logically correcl is not
properly translated by the current MAMI-AM S:,stcm. The presence of the
term AINY has two effects on the test that will be pcrformed.

(1) The object field will be considered as P confiGuration of
characters rather than as a value. Thus, characters that are
not correctly differentiated in value comparisons, such as zero
and blank, will be tested.

(2) The referent field as a group of characters of given size will
be compared with successive groups of equal size in the object
field.

In the example, IF AIlY I11 0,5 EQ (2), if the number 2 occupies any position
in the object field IN 0,5 the condition will be true. The test "IF ANY
(02468) EQ IN 0,1" will be turp only if IN 0,1 is an even number.

Conditional tests modified by the term ANTY, where object and referent
field are of equal size, are executed by the ADAM System more rapidly
than normal value comparison tests.

The term NEXT may be used in a data field description to replace the
relative position term. For example, "SET IN 0,5 at OUT 0 SET IN TIMXT,
5 at OUT ITEXT" specifies transfer of two adjacent fields from region III
to adjacent positions in region OUT. Use of the term NEXT in the above
context is valid for input and output regions only. Furthermore, the
term I=XT refers to different data fields when used in connection with
different specific input and output regions. The destination of a given
EXT transfer is relative to the character position in the specific

destination region which has been established by previous3 transfer
operations. The following illustrates this complex notion:

SET I11 50,5 at OUT 25

SET III NEXT, 5 at OUT NEXT

Each NEXT in this example is independently defined and represents totally
different data strings. "SET I11 50,5 at OUT 25" defines "IN AET" as
the object field IN 55. It defines OUT IEXT to be the derttnation
location OUT 30. "SET II ITI1XT,5 at OUT N*ET" actually transfers IN, 55,5
to OUT 30. Now, since INXT is dynamically redefined with each operation,
IN NEXT has become I11 60, and OUT =EXT has bec,,me OuL 35.

The use of NEXT to declare string processes should be carefully proofed
to avoid data region overflow. No system safeguards against such overflow
are provided.
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Data Terms

The form of a data term has been introduced previously In the example
"SET IN 0,5 at OUT 0." A data field description is composed of three
or fewer terms. The first of these is a region name. In the above
example the term IN is a region name referring" to the data input region.
The second data term is a relative position in the named region occupied
by the left-most character of the field. The above described field
starts at relative position 4 the first position, in region IN. The
third data term specifies the nuii-"- of character positions comprising
the field. In the example, the destribed field has five characters or
numbers. The data field descriptior, OUT 0 does not have a third term as
it conveys location information only. Destination descriptions do not
require a third (size) term.

Often a user wishes to refer to a constant value in place of a data field.
An alternative form is provided for such litpral data entities. Any
string of alphanumeric characters enclosed in parentheses is interpreted
as a literal value. An example above, "IF ANY (02h68) EQ IN 0,1"
illustrates the use of literal (02468).

Some examples of data field specification arv. 47Iven below.

INA 10,5 The string cf sequential characters in the
region labelled INA, the input data region
for ABSTRACT and SUBSET, beginning at relat.ive
position 10 in that region and consisting of

INB 500,100 The string of sequential characters in the
region iathel]ed IND, the index or selector
data reRion for ABSTRACT and SUBSET, beginning
at relative position 5-00 In 1hal. region rand
consistlng (,f 1I0 characters.

OUT NEXT 5 The str;np of fIve -,equentlal .,haracters
Immedlulely ioll,,w wig the fiid previously
specifield iti region OUT.

The first relative position in any repirtn ýi (I. Fields may not exceed
132 characters in length.

Dynamic and Indirect Addressing

In more complex data manipulation ckerei.,, n ,,reat saving It, voClume of
specification can be effected by the generation of object data
addresses dynamically and by Iterative looping. In the MADAM System
these functions are accomodated via the prime operation in conjunct-ton
with the operator DO.
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You will recall that data fields are sRecified by two or three data
terms. The first term is a region name. The second and third terms
are numbers specifying the relative start location and size, respecItively,
of a data field. If either or both of the number terms of a data field
description are followed immediately (with no intervening blank or comma)
by a "prime" character (h-8 punch), the numbers are interpreted as relative
addresses referring to 3 digit fields in region TEMP. The numeric data
in region TEP at the relative Kdddress specified is used as a relative
start or size partameter. For example, if region TEMP contains the value
"011006" in relative positions TEMP 0,6 the action "SET IN 0', 3' AT
OUT 0" would in effect "SET IN 11,6 AT OUT ll."* The values in region
TEMP are numeric and fully manipulatable through the arithmetic operators
of MADAM.

The prime operator is invalid for use with data regions other than IN,
INA, INB, OUT, and TEMP. Any other usage will result in an error message
and abort of translation.

Implicit Terms

For data field descriptions, when the region niuac is omitted, region
IN for PRINT or FORMAT or region INA for itBSTB.ACT or SUBSET is assumed
with the following exceptions.

(1) For a destination description like OUT 0, region OUT is
assumed.

(2) For the action =, region OUT is assumed.

The PRINT operation assumes 60 lines per page if no REPORT action takes
place.

If no test for input end-of-file is made in a specifIcation, automatic
termination will occur on the first input end-of-file. If, in an
ABSTRACT specification, test is made for end-of-file input A and no
corresponding test made for input B, automatic termination will occur
on end-of-file input B. If the user provides for both end-ul'-file tests,
he must then terminate his operation via a STOP action.

Anyone familiar with index :egister usage in a general purpose computer
will note that the effect of the PRIME operation is to provide up to 33
independent index registers for SUBSET and ABSTRACT and up to 66 such
registers for PRINT and FORMAT.
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During the FORMAT operation no carriage control actions will be taken
unles3 a PRINT action has been used in the specification.

Special MADAM Terms

At the end of any set of operation specifications--after the END statement,
for all but COPY and COMBINE--and before the operation declaration
initia.ing the next set of specifications, the system will accept a control
card with **** followed by a message to be logged on the printer. Since
the usual purpose of such a message is to direct the computer operator to
perform some support task, the system will halt. Operation will resume
wh en the operator presses START. Between specifications as defined above,
any text string on any number of cards may be excluded from consideration
by the translation process by preceding and following the text string with
a pai.: of sequential asterisks ** preceded and followed by at least one
blan•k.
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IV. USING THE MADAM SYSTEM

A. File Building

There are several MADAM cpcratlons applicable to file building.
The LOAD operation is provided to optimize certain standard file
building processes while minimizing user communication. Where the
nature of the data or file structure is such that LOAD cannot be
effectively employed, the operations FORMAT and/or SUBSED may be
used. In FORMAT and SUBSET operations, the user must describe the
file building process in detailed procedural form, expressing each
conditional test and related transfer action necessary. He would
choose between FORMAT and SUBSET on a basis of file structural
complexity versus record size., The FORMAT operation, due to its
greater number of possible conditional operations, can handle
complex structures. The SUBSET operation makes available greater
internal data storage space at the expense of some limitation in
flexibility.

B. File Update

The process of file updating involves merging data from an update
source into file records already in existence. Records in the
existent file may be created, changed, or deleted. The AS".`RACT
operation is provided for this purpose. Data from two input files
can be combined in any logical or arithmetic way for inclusion in
one or two output files.

C. File Organization

The SORT operation is provided to permit the records of a file to
be placed in ascending collating sequence on selected character
sets. Standard 1401 collating sequence is used. This sequence is
illustrated in Appendix A of this volume.

A descending collating sequence can be generated by first sorting
into ascending sequence, then gCnerating sort keys in inverted
order of numeric value, appending these Generated keys to each
record, and finally sorting once again by the generated key. The
SUBSET operation can be used for sort key Gceneration. Other
sequences can be produced in like fashion.
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D. Selecting a Subset from a File

The SUBSET operation provides for the selection of a subset file
on a basis of logical or arithmetic criteria. Where the criteria
for selection are related to properties represented in an input
file different from the one being subset, the ABSTRACT operation
can be employed. The second input file would contain a list of
identities to be selected from the object file. In the latter
case, both input files to the ABSTRACT operation should be ordered
similarly.

E. Aggregation of Records Within a File

Records within a file may be grouped together into a single record
or into sequential records of manageable size, either arbitrarily
or on a logical basis by the BLOCK operation.. Aggregation may be
desirable in order to conserve magnetic tape storage. Each physical
record on magnetic tape is followed by three-fourth inch of unused
tape. Larger records minimize unused tape. Aggregation on a
logical basis may be used as part of the process of file building.
Records having the same identity are grouped together in a single
block, thus larger and fever records need be sorted in the organi-
zation process.

Aggregation of Files into a Single File

Related data from several different files may be needed to produce
a report. The required data would be selected from .the originating
files by SUBSET. Each selected record would be given an identity
key as a logical basis for association with appropriate records
from other files. The resulting subset files wovd be combined
into a single file through use of the COMBINE operation. The final
file would be ordered on the identity key, thus grouping associated
records together. Finally, the PRINT operation would prepare the
printed report.

G. Reort Generation

.- e P111:" operation is provided for the preparation and printing of
,:-'e direct printer. Where other peripheral devices are

c::;pkyu1 ~'for report generation, the FORMAT operation can prepare
for-natted records for input to these devices via magnetic tape,

"T.abloe I below contrasts the relative capabilities of the procedural
opera-,!,- = thie *1.MADAM System.
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A :et of IMADAM.! specifications used to prepare a key-word-in-context listinG
of personal docur.ent files is presented below. Each NADAI! statement is
explained In detail.

'.%,e input data for the first operation were in IBM punched card form. Card
O i thru 25 contain topic tags, in this case parts of the document

tilles. Card columns 61 and 62 contained alphabetic codes representing
document classification groups. The first MADAM operation, a FORMAT,
selected the data fields frmn cards that were to receive further processing,
climrnrated extra blank characters that may occur between topic tags, and
in.serted a special non-blank character that printed as a blank between
each taC.

FOR,.MAT 1,2 F&PO'l rAPrS 'Le "'OP, t.L' opverLtiWo!i waf5 -hosen
:..c L.x.vlal ce,:Vu:lJ iit,
thic uutpul i'ile vas V ½ 1 on
unit 2. The input data wcre on
cards.

SLT (5 blanks) AT TEM 0 All :'Ive of the alternate word
separator characters were specified
to contain blanks. 111t 101, a1.l
a~phan:.er e cnharactevr c::)ept.in
blanýr:s -na yunstitu.c a wni-

I. READ SCA:N 0,25 This strlnt; o' actions is labhc ,,!
SE• 60,2 AT OUT 5 " S" so that rcturn can be madc to
SET ( ) AT OWT 9 '. h, !''IUAD acton coy:Ircn :h,'

"'- ~c'~ '-"car6d .;,x act'e : Ca ?,,.A<' •t( "t'ed "' -",C ,. .. ]

n', I on .2, at . n*aa "

with the Implic.it rc;.bon labce• IN,
transfern thc two r1nrarc.cr
ciusoll'lcaaion code ý'ro. ,.
position :I: ", (olumn o" "he
data card becomes relative pusaion
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0 in region IN) to OUTP 5 and OUr

,. The action SET ( ) at OUT 9
transfers a blank to position OUT
9. This action is used solely to
Initialize the OUT NEXT location
•t O~vi 10.

.. SET NEXT WOBD AT OUT NEXT Trhis action ha.ir- a dual purpuse.
SET ( ) NEXT FIirst the MADAM termE 1%2?iP v'OB1D

cause the next word in the textual
field to be located. Second, the
SET action transfers the word to
the next position in region OUT.
The action- SET ( ) NEXT places the
blank printin6 special non-blank
character following the word. The
character used was a 12/5/8 punch.

IF MORE DO 2 This test and DO action causes the
complete string of topic tags to
be found and transferred as above.
When there are no more words (the
tested condition is false) the
next test or label is taken, in
this case label 3.

b. WHITE OUT 0,tVO Eighty characters beginning with
,.FrP IN 0O0, 6u at Our 0 the character at position OUT 0
IC' l are written onto file 1 on unit.2.

The JET IN 100, 80 AT OUT 0 takes
advantage of the fact that region
IN 100 and up is not used in this
operation and therefore contains
blank characters. This clears the
OrIT' rr•gon to bJnitkc. The DO 1
action caunes rcturn for a subse-
quent input card.

The END term signals to the MADAN
trannIntor that a complete set of
uperation parameters have been
prepared. rhe translator passes
control to the operating program.

imc above •npeci''ication, upon completion or operation logged "ND OF
FITE TAPE 0" on the line printer aIcnifying haL an end o0f file card
(l2/7,/3 lIuriehl I.n ",,•',i,, 1) 1, en rend
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The following specified MADAM operation, again a FORMAT so that
textual data fields could be handled, followed immediately after the
previous operation with no operator intervention required. This
second operation performed the actual key-word-in-context permuting
of topic tags. For each topic tag, a record was written, formatted
such that topic tags occupied the same relative position in each
output record, and preceding and/or following words retained their
proper position. To guaraitee a proper sort order of topic tags
(without following words effecting the order) each topic tag was
duplicated as the trailing data field in the record.

FORMAT 1,,3 FROM 1,2 File 1 unit 2, the output file
from the previous process, became
the input file to this. Output
was written onto file 1 unit 3.

SET (4 blanks and a special Four of the alternate word.
character) AT TERM 0. separators were set to blank and
The character used was a one was set to the special character
12/5/8 punch. placed by the previous process.

1. READ SCAN 10,36 The prior" process placed the textual
data at OUT 10. That location
became IN 10 in this operation.
Thirty-six characters were included
in the textual field to permit this
specification to be used as an
initial process for specially
formatted input cards having 36
character textual fields.

2. SET NEXT WORD AT OUT 25 The action SET NEXT WORD AT OUT 25
SET SUFFIX NEXT acquired a word from IN 10 thru IN
ADJUST PREFIX AT OUT 24 45 and positioned it so that its

leading character occupicd OUT 25
and following. The action SET
SUFFIX NEXT transferred all
characters of the textual field
that followed the particular word
to adjacent positicns so as to
maintain trailing context. The
action ADJUST PREFIX AT OUT 24,
because of the non-blank special
characters between words, trans-
ferred all of the textual field
that preceded the particular word,
positioning it so its last character,
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in this case a blank-printirqi
special character, adjoined the
particular word on the left,
maintainine preceding context.

SET 5,2 AT OuT 6P The action SE'r 5,;, AT OUT 62 trans-
SET IORD AT OUT 61; t'crrc.d Lhe classification cdc to

~c•;it.021 OUT 6;, and Our 6-.. The
next -'Aiutno sct the topic tag at
OUir 6Ol and following as a sort key.

WHITE OUT 0,80 'L'ht resulting record as it was
SET IN 100,80 AT OUT 0 configured in region OUT was

written onto file 1 unit 3 and the
OUT region cleared to blanks as
be Core.

IF MORE DO 2 An output record for each topic
tag was assured. After the last
topic tag in a textual field,
label 3 waz taken.

3. DO 1 The string or actionn from label
1 Ltru label '3 wan performed for
each record from file 1 unit 2
until end of file on unit 2.

END END .Agnaled end of translation
and start of operation as above.

No specified end of file test was required in either of the above
operations. In both cases, the operation was terminated automatically
by the system when end of file occurred on the input data file. In
the last operation, "END OF FILE TAPE 2" was logged on the line
printer.

File 1 on unit 3 now contained key-word-in-context datix records but
they were arranged in order of occurrence on topic tags. The next
specification, again executed without intervention, caused rearrange-
ment into alphabetic sequence of topic tags.

SORT 1,3 BY 64,10,80'PAUSE END The sort key placed at OUT by the
previous .pedification was used
for ordering. Ten characters
were considered sufficient for
proper order.
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At the completion of the first, or distribution pass cf the SORT
operation the message, "PASS I COMPLETE. REPLACE INPUT REEL IF
DESIRED,.CONTINUE" was logLed on the direct printer'ad the syntem
came to a programmed halt. The operator pressed the start button
without saving the input data reel. File unit,3 was written over by
the subsequent passes of SORT and ultimately became the alphabeti-
cally ordered data file.

At the completion of the .JORT operation, "SORT COMPLETE, 009 PASSES"
was logged and the following specifications were accepted without
further intervention. This operation generated reordering keys to
provide half-page formatting for the printed output of 56 lines per
page. It assigned odd sequence numbers starting with "1" to subse-
quent records until the number "111" had been assigned at which
time it commenced assigning even sequence numbers starting with "2."
When the even number "112" had been assigned, a page number was
incremented and the process repeated for all records in the file.

FORMAT 1,2 FROM 1,3 The previously ordered data file
became input to this process.
File 1 unit 2 was written over
for output.

1. COMPUTTE TEMP 0,3 + (1) = A page sequence number was estab-
TEMP 0,3 lished in TEMP 0. It was

initialized at the value "l."

2. COMPUTE TEMP 3,3 + (1) - A record or half-line sequence
TFMP 3,3 number was established at TEM 3

and initialized at "1."

READ An input record was acquired in
region IN commencing at IN 0.

SET TEMP 0,6 AT IN 64 The current value of page and
half-line number was set into the
input record at tne position
previously occupied by the topic
tag surL key.

WRITE IN 0,70 Seventy characters were written
onto file 1 unit 2 from region IN
0 thru IN 69.

COMPUTE TEMP 3,3 -+ (1) The half-line sequence number was
TEMP ?,3 Incremente, by one. At this point,

Lhe number w.,s even during the odd
number assignment sequence &ind odd
during the even iequence.
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IF TEMP 3,3 EQ (112)

SET (031) AT TDW 3 DO 2

3. IF TEMP 3,3 EQ (113) Advantage was taken of this to
establish tests for end of odd and

SET (000) AT TEMP 3 DO 1 even cycles. At the end of the
odd cycle TEMP 3,3 contained "112"
and reinitializing at "1" caused
the sequence number "2" to be
assigned first at label 2. At
the end of the even cycle TEMP
3,3 contained "113" and reinitial-
izing at "o"re-established odd
number generation at step 1. Note
that label 3 is required to mark
the end of actions to be taken
when the preceding test is true.

4. DO 2 'lAbel 4 marks the end of actions
to be taken when the test labelled
3 is true, label 4 constitutes,
in effect, a statement "otherwise."

END END marks the end of this specifi-
cation.

"MiD OF FILE TAPE 3" was logged on the printer at the end of this
operation. The resulting sequence-numbered file on unit 2 was now
sorted into sequence number order.

SORT 1,2 BY 614,6 END specJii'cJ tiJ.z.

"SORT COMPLETE. 002 PASSES" was logged at the end of this sort.
Only two passes were taken as the data file required only simple
merging of odd and even records.

The next and last specification formatted the final printed output.

PRINT 1,2 The PRINT operation was chosen.
The ordered file 1 on unit 2
contained the input data.
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SET (02468) AT TEmp 10 A characCer string reprecenting
MEAD all poscsible even digits waas

stored ut TEMP 10 In preparation
for odd-even testing. An initial.
record wa's read from file 1, unit
2 into region IN at IN 0 and
following.

1. .;.U 25,3 AT TEMP 0 The first three characters of the
first topic tag on each page were
saved at TEMP 0 thru TEMP 2.
These were used later at step 5
to provide alphabetic page content
reference.

". SEur 0,64 AT 0 Both region IN and region OUT were
implied. The action statement SET
IN O,6)1 AT OUT 0 would be equally
appropriate. This action set the
first half-line at position 0 in
the prilt image.

READ IF END PRINT DO 5 The record containing the next
half-line was read into region IN
at IN 0. A test was made to see
if end-of-file had been reached.
If so, the print image containing
the first half-line only was
printed and operation taken up at
step 5 where the page reference
data line was prepared.

2A. SET 25,3 AT TEMP 3 The first three characters of each
successive topic tag after the
first of any page were saved at
TED 3 thru TEMP 5. These provided
a terminal alphabetic content
reference for the page.

IF AM- TEMP 10,5 EQ IN 69,1 No label was required to terminate
the previous action string since
it was followed by a test. This
test will be true If the singlc
character at IN 69, the last digit

of the half-line sequence numbr-r,
is even. You will recall that a
literal value (02468) was placed
at TEMP 10 earlier.
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SET 0,64 AT 67 READ If this half-line had an even
sequence number it was a second
half-line and was placed in the
print image at print pozition 67.
Another record was read into
region IN at IN 0.

IF END PRINT DO 5 Again a check was made for end-of-
file. As before, if there were
no more lines to be printed,
operation was taken up at step 5.
Observe that this test will be
made whether or not the half-line
was even numbered.

3. PRINT The data in the print image was
printed here when there had, as
yet, been no end-of-file. The
print image could have only a
first half-line or it could have
both half-lines.

IF LINE 0,3 EQ (57) DO 5 After the 56th line had been
printed, the line counter, LINE
0,3 contained a value "57." If
this page was complete, step 5,
where a page reference line was
prepured, was taken.

4. DO 2 If 56 lines had not yet been
printed, return was made to step
2 where the current record in
region IN was processed as a
first half-line.

5. SKIP 2 Two lines were left blank .o
permit the page reference to stand
out from the data lines.

SET (-) AT 64 The page number in the internal
SET PAGE 0,3 AT 65 counter PAGE 0,3 was placed in
sET (-)-AT 68 the reference line image preceded

and follov:ed by a dash.

SET TEMP O,3 AT 125 The previously stored page starting
SET (-) AT 128 and ending alphabetic reference
SET TEMP 3,3 AT 129 characters were placed in tie

reference I1ne image separated by
adsh
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PRINT IRE-TOIRE T: .LasL or reference line for
the pa-e was printed and the
)Irintcr carriage rcrtored to
prtnt at the top of the next par.c.

IF E£D srOP It step 5 had been taken by reason
of end-cof-file, this test caused
"tiriatilon of printinA mand return
+o MADATI Systev% contro].

6. i'O . If there wcrc records remaining
to be printed, rcturn was made to
step 1 where page fonn'ktint bci~an.

ZKD END terzixnated Lhe translation of
"the PRINT spep'ficatlons anid
Init~tated op:crat ion.

'ihe set of i;',)AM epec:fi'1cations outlined aaove Illustrate a use of
'.he textual fbi'.1,. pro!czsing operation ac vell, as simple applications,. ,Itlinctlc a¢,tiorm, thc ",oner use of labels, elementary print

actions, transfer actions, and DO nctions.
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V. MADAM SYSTEM4 COMPUTER OPEIVATIONS

The MADAM System Vcrsion IV is maintained in the form of a master magnetic
tape. This MADAM MASTER tape contains a system generator program, as the
first record, followed by the programs of the MADAM System as AUTOCODER out-
put symbolic card records terminated by a tape mark (end-of-file). The MADAM
MtASTIER tape is stored in a file-protected condition (the write ring is
removed from the tape. reel).

,he !.ADAM Operating System tape is generated from the MADAM MASTER tape by
the following actions:

(I) Plancc the MADAM 4MASTER on unit 1 rewound to load-point.

(2) Place a suitable blank or pool tape on unit 2 rewound to load-point.

(3) 1eset at-the console, press LOAD FROM TAPE.

The MADAM Operating System will be gencrated on unit 2. Both reels
will rewind at the end of' the operation.

The ,ADAM Operating System tape operates from tape unit 1.

(L) Dial unit 2 to unit 1.

(5) Remove the MADAM MASTER and re-assign its tape unit.

From this point, MADAM Version IV System operations are similar to previous
versions.

Thc IA!DA! R!ASTER. tape described above may be copied onto-another reel via
the standard MADAMI function COPY.

&,,e system is called into operation initially by a LOAD FROM TAPE action at
t.hc :-oraputcr console. Specification cards, and data cards if used, are
.camed In the card reader. Appropriate data files on magnetic tape are
iruiIt.ed on the specific tape units correspondine to specification card
•istructions. Thie system's first action is to read a specification card.
All szubocqucnt ayitem operations are directed by cards.

Operalon specifications that are stacked in the card reader will be run
continuously without interruption. When the card reader becomes empty, the
systcm loge "CARD R1EADER I2eTY" and pauses ready to read the next card. (Due
to the nature of the IBM 1401, it Is convenient to include two blank cards
following the last specification card, These cards permit all control cards
to be read before the card reader becomes Inoperative due to an empty rMd
hopper.)
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To permit some operator control cf diagnostic princess and eunctionaL
messages, seuse switch. optiorns are provided as tc;:

SE •' ¶H MEANING

A Alvays on tc per-_-ft zarI reader empty
.C le-en-se- te svste'1.

B On - ?.eturns to trj iC more times to
read a had tape record af'ter
error halt.

Off- Bypasses bad tape record after
error halt.

C& D Not assigei.,

E On - Print'ing --f the first card of a
speclia cation is suppressed.

F C - Printing of all but the first card
of a specification is suppressed.

G On- Core memory is dumped via the
direct printer folio7ing the

execution cf each specification.
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APPENDIX A

PRINTS CARD

AS DEFINED CHARACTER CODE

(blank) (blank)
12-3-8

*) or 12-4-8

(blank) (blank) or ( l2-p-8

(blank) (blank) or - 12-6-8

** (blank) • Group Mark 12-7-8

+ or & 12

$ $ 11-3-8
* * ll-4-8

(blank) (blank) or ) 11-5-8

(blank) (blank) or ; 11-6-8

(blank) (blank) or 4, 11-7-8

11

/ o0-1
0-3-8

S( oro-4-8

(blank) (blank) or u 0-5-8

(blank) (blank) or ' 0-6-8

(blank) (blank) or 0-7-8

(blank)

- , or # 3-8

. ,•4-8

(blink) (blanx) or :5-8

(i, Lank) (blank) or • 6-8

* (i,'L',ik) r Tape %hrk 7-8

. or 4 ? (Plus Zero) 12-0

A A , 2-1

(Continued)
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PRINTS CARD
AS DKFINED CHARACTER CODE

B B 12-2

C C 12-3

D D 12-4

-3 K 12-5

F F 12-6

G G 12-!

H 12-8

I I 12-9

I (Winus Zero) 11-0
j J , I-i

K K 11-2
ST. 11-3

M M u1-4

N N 11-5

0 0 11-6

P P 11-7

SQu 1-8

R R 11-9
S* -t Record Mark 0-2-8

S S 0-2

T T 0-3

U U 0-1

v v 0-5

w w o-6

x x 0-7

y y 0-8

z z 0-9

0 0 0

1 1 1

(Continued)
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2 2 2

3 3 3

5 5 5-
6 6 6

7 7 T
8 8 8

9 9 9

*Alternate character on some print chains.

**Characters have special significance for MADAM operati'on.

(


